SOME GENERAL CONSIDERATIONS Clinical
There is evidence that increased secretion of aldosterone is a contributory cause of oedema occurring in kidney, liver and heart disease. The term ' contributory ' is used in the sense of implying that a number of factors act concurrently in the developed clinical state, and it would be unusual for oedema formation to be simply and commensurately attributable to any one of them alone.
Thus administration to normal men of doses of aldosterone considerably larger than the inferred daily secretion in man with congestive cardiac failure did not produce oedema.1 Oedema is not a characteristic sign in the aldosterone secreting tumours which were first described by Conn.2, 3 Similarly with adrenalectomized dogs, Gross and Lichtlen' found that very large doses of aldosterone did not produce oedema. On the other hand, Davis, Pechet, Ball and (or receptors) lating aldosterone secretion, (ii) the exact ture of the stimulus to it, (iii) the site of origin, de of transmission and nature of the stimulus to adrenal, and (iv) the manner of the adrenal ponse. There apears to be some conflict opinion as to the present status of know-ledge in ation to these questions. ' logical inldicator, anrd the o\verall effect of these substances must correspond quantitatively to the action of the entire venous effluent.
Some experimental procedlures ainLnl,, to mieet the desiderata. It would be ideal for investigation of aldosterone regulation if it w-ere possible to have a continuous record of the adrenal blood flow and the arteriovenous difference in aldosterone concentration in a conscious animal ullder appropriate physiological stress. T'Ihe amount of blood removed for analysis should (Fig. 3, A) . In aqueous solution it ts largely as the i8 -o -Ii hemiacetal ig. 3, B).41 42 The provisional formula of a metabolite of aldorone43 which occurs in human urine in greater ounts than free aldosterone is shown (Fig. 3c) . teroid compounds structurally related to the diac glycosides and with the property of blockg the action of aldosterone on the renal tubule ve been developed. The structure of two such mpounds is shown (Fig. 3, D 
Salt-losing Hormone
Adrenal ' salt-wasting' hormones 3-i-I-6-x-dihydroxy-pregnane-20-one and 3-t-I -6-x-dihydroxy-allopregnane-2o-one have been isolated.60
The former was recovered from the urine of patients with salt-losing adrenogenital syndrome.
In this condition, a very low output of aldosterone occurs despite Na'X deficit.61, 62 (ii) Intravenous infusion of authentic aldosterone in Na---deficient adrenally-insufficient sheep at rates corresponding to the range detected by chromatographic procedures causes a commensurate decrease in salivary Nab-:'K--ratio to the extent observed in Na--deficiency (Fig. 4) .
Intravenous infusion of cortisol at rates io times greater than secretion rate detected by chromatographic analyses of adrenal venous blood during Na+ deficiency has no effect on salivary Na4 /'Kratio (Fig. 5) . This was examined also by observing the effect of intravenous infusion of these steroids during rapid correction of Na deficiency by systemic administration of 260m\IM. of NaC1.
It was found that infusion of aldosterone at 20 , 'hr. blocked completely the usual large rapid rise of salivary Na-'-'K-ratio which occurs 120 min. after commencing correction of Na' deficiency. Aldosterone (Fig. 3, C) ii) The concurrent decrease of Na+ concentraand increa:;e of K--concentration of adrenal Fig. 12 is of considerable importance in that it shows the dose-response relation under these conditions of Na-balance when the rate of intravenous infusion of authentic aldosterone Nwas increased progressively. (Table i ). The results of over 30 experiments in this series have shown that local increase of Na-concentration of adrenal blood by Io to I5 mEq'l. has little if any effect on parotid salivary Na+/'K ratio. Increase bv 20 to 25 mEq/1. has a significant effect, but it is in no way comparable to that occurring when the same change of Na-concentration is caused by systemic dosage of Na-.
4. Local increase of ¥Va-t concentration of adrenal arterial blood as NVa--deficiency commences. Ten to I; hours after the last intake of Na-', the parotid salivary Na' /K-ratio of a fistulated sheep which is secreting saliva at Ioo to 200 ml. hr.
begins to decrease. Experiments have been made in which the Na+ concentration of adrenal arterial blood has been increased at this time. The effect has been to prevent the usual fall of salivary Na+,lK ratio. When the infusion is stopped, the ratio falls rapidly within 90 to I20 minutes. No effect occurs if the same infusion is given systemically. The investigation is still in progress. A particularly interesting feature emerging is that if the adrenal infusion is begun just after the salivary Na--lK---ratio begins to fall the ratio rises to normal and remains normal whilst the infusion continues. If, however, the infusion is stopped and the parotid salivary Na -/K-ratio falls, recommencement of the adrenal infusion some hours later does not cause the ratio to rise again. This result, consistent with the findings in Section 3, will, if confirmed in the necessary series of experiments, raise the interesting possibility that increased adrenal arterial Na+ concentration can prevent the action upon the adrenal of another humoral factor at the onset of Na+ deficiency, but once this factor has acted upon the adrenal for an adequate period, the effect cannot be reversed by increased adrenal arterial Na+ concentration.
Summarizing, the results of the large series of experiments in Section 3, and those in Section 4, indicate formally by the method of difference that some factor or factors other than simple change of Na--and K+ concentration act upon the adrenal gland to cause the response to Na+ deficiency. As the transplanted gland is denervated, this factor is a humoral stimulus, and the evidence at present is against its being ACTH. Fig. i5 shows a normal brain with the pineal gland in situ immediatelv anterior to the superior colliculi. Fig. i6 shows the same area at the post-mortem examination of Delilah. The pineal has been completely removed, a finding confirmed by microscopy of serial sections. Fig. 17 shows the posterior diencephalon and midbrain of Freud cut in coronal sections. The pineal has been removed and there has been destruction of an area along the roof of the aqueduct. Histological examination is proceeding. Three weeks after operation Delilah was tested and responded normally to Na--deficiency. After three days' depletion the animal was permitted to drink 600 mMol. of NaHCO3 in 2 1. of water and the salivary Na--'K`ratio rose from o.9 to 28 over the next 4 hr. (Fig. I8) Ferur i9 decapitation or mid-collicular decerebration, w-ith noradrenaline support, greatly reduced the secretion of aldosterone in their dogs, whereas decortication and spinal transection did not.
In less extensiv-e lesions, Farrell In this laboratory we have investigated the effect of removing some parts of the nervous system on the parotid salivary Na-K*-response in Nadepleted and normal sheep. Earlier experiments involving de-encephalization and hypophysectomv in sheep in normal -Na balance w-ere mentioned.
It
has not yet been possible to keep animals w\ith de-encephalizatioin alive long einough to see x-hether they respond to Na-depletion by change of parotid 'Na K--ratio. It has been found that decerebration at the level of the anterior border of the superior colliculus does not cause a change ill the parotid Na-K of depleted sheep, but such animals respond to intravenous correction of Nadeficiency. UWhen the sections passed through the inferior colliculus or Xwere prepontine or spinomedullary, and there was anterior removal associated w-ith hypophysectomy, in the majority there was little or no effect on the low parotid Na-'K-and those animals did not respond normally to intravenous sodium replacement.
In some animals there w-as a definite rise of Na i''KK: upon spino-medullary deencephalization, but in one instance this later reverted to the original level. That the low ratio \was due to adrenal activity was shown formally in three such experiments by the ratio rising to io by 3 to 9 hr. after bilateral adrenalectomv. The results of the 3 I experiments in this series to date tentatively suggest a significance in relation to Na-control of the region between the anterior border of the superior colliculus and the rostral border of the pons but much more convincing evidence, including survival experiments, is required. 
